Investigating piconewton forces in cells by FRET-based molecular force microscopy.
The ability of cells to sense and respond to mechanical forces is crucial for a wide range of developmental and pathophysiological processes. The molecular mechanisms underlying cellular mechanotransduction, however, are largely unknown because suitable techniques to measure mechanical forces across individual molecules in cells have been missing. In this article, we highlight advances in the development of molecular force sensing techniques and discuss our recently expanded set of FRET-based tension sensors that allows the analysis of mechanical forces with piconewton sensitivity in cells. In addition, we provide a theoretical framework for the design of additional tension sensor modules with adjusted force sensitivity.